INTRODUCTION
The structure of the American family has changed dramatically in the last thirty years. In 1970 around half of all households comprised an employed father, a homemaker mother and children; the figure today is less than one in five. One important reason for this change is the rise in divorce. Over a million children are now involved in divorce each year (Bumpass et al. 1995) .
Economists have focused largely on the consequences of marital breakdown for adult and child welfare, and on the design and effect of policies related to divorcees and their children. However, one aspect of divorce has remained largely neglected in the economics literature: the allocation of child custody. The main contribution of this paper is to fill that void. 1 This paper develops a model of bargaining within marriage in which spouses make two decisions: how much to each invest in child quality during marriage, and how to allocate child custody should they divorce. Child quality is viewed as a household public good, and parents have heterogeneous valuations of child quality.
The ex post allocation of custody influences the share of the marital surplus that each spouse is able to appropriate, which in turn determines each spouses' ex ante investment incentives. Hence the allocation of custody has both distributional and efficiency consequences within marriage.
Two features of marriage are emphasized. First, spouses are unable to specify the investments in child quality they will make during marriage, as part of any marital contract. This is because such investments are non-verifiable to third parties outside of the household. Hence spouses behave opportunistically and renegotiate over the division of the marital surplus even after investments are sunk. This provides a straightforward application of the recent property rights literature to household behaviour.
Second, the probability of divorce is endogenously determined by parental investments themselves. Since the return to investing in child quality is assumed to be greater in marriage than in divorce, by investing spouses increase the surplus from marriage over divorce, thereby reducing the likelihood of marital breakdown, all else equal.
The allocation of child custody is modelled as being decided ex ante as part of the marital contract. This allocation of custody maximizes spousal investments into child quality and minimizes the probability of divorce, all else equal. If child welfare increases in parental investments or decreases when parents break up, then determining the allocation of custody ex ante is consistent with the prevailing legal doctrine of allocating custody in the 'best interests of the child'. Hence the paper provides a normative analysis on the allocation of custody.
Of course, in reality parents may actually decide the allocation of custody only after divorce has occurred. This is a complex problem, involving parents simultaneously bargaining over custody, transfers, property and so forth. The approach taken in this paper is to develop a tractable framework in which to think through how custody ought to be allocated in the child's best interests. This provides a benchmark from which to evaluate how far such ex post bargaining may lead to custodial allocations diverging from what is actually in the child's best interests.
The main results are as follows. First, on the optimal allocation of custodial rights, the analysis highlights two effects. On the one hand, because child quality is a public good, spouses prefer the parent that values child quality the most to have sole custody ex post. This gives the high-valuation parent the greatest incentives to invest within marriage, and leaves both parents better off. On the other hand, as divorce occurs with positive probability, both parents prefer to have more own custody to maximize the returns on their own investment in divorce.
I show that, for couples with relatively homogeneous valuations of child quality, joint custody is optimal with the high-valuation spouse having the majority share.
1 Couples with relatively heterogeneous valuations prefer the high-valuation parent to have sole custody. The ex post efficient allocation of custodyFgiving sole custody to the high-valuation parentFtherefore maximizes ex ante investment incentives only if the degree of heterogeneity in spousal valuations of child quality is sufficiently high.
Second, joint custody is more likely to be optimal when divorce costs are low. As divorce costs fall the couple are less likely to remain married, so spouses are better off shifting custody away from the high-valuation spouse. Doing so maximizes the marital surplus to be bargained over, leaving both spouses better off. Although lower divorce costs shift the optimal custodial allocation towards the low-valuation spouse, the high-valuation spouse always retains the majority custodial share.
This provides a basis for understanding how two significant trends in family structure over the last generationFthe rise in the incidence of joint custody, and legal changes promoting fathers' custodial rightsFrelate to the fall in divorce costs over the same period.
The paper also speaks directly to the debate on the effect of making divorce easier on child welfare. A raft of pro-marriage policies have recently been introduced in the United States, some of which are explicitly designed to increase divorce costs. This model makes precise three channels through which divorce costs affect child welfare.
I. RELATED LITERATURE
By applying contract theory to the household, this paper builds a bridge between the property rights literature (Grossman and Hart 1986; Hart and Moore 1990 ) (henceforth GHM) and models of household behaviour.
In the standard GHM environment, two parties invest in a private good. These investments cannot be ex ante specified, hence parties Nash-bargain over the surplus from the relationship after investments have been sunk. In this model, having ex post ownership of the good improves an investor's bargaining power within the relationship.
Two robust results emerge from the baseline GHM model. First, parties are unable to appropriate the full returns on their own investment because of this renegotiation ex post; hence ex ante investment incentives are reduced below the first-best level. Second, it is generally optimal for one investor to have sole ownership based on some technological advantage.
Extensions to this model show that joint ownership can be optimal when some part of investment is embodied in physical assets rather than human capital (Hart 1995) , when reputational concerns exist (Halonen 2002) , when alternative bargaining rules are used (de Meza and Lockwood 1998) or if ownership induces greater specialization (Rajan and Zingales 1998) . Besley and Ghatak (2001) extend the GHM framework to the situation where investments are made into a public good. They show that the public good is optimally owned by whichever party values the public good the most. Hence allocating property rights ex post efficiently also maximizes ex ante investment incentives, so that joint ownership is generally suboptimal.
This paper extends the analysis of Besley and Ghatak (2001) in two directions in the context of spousal investments in child quality. First, parents (investors) can choose from a continuum of ex post custodial schemes. Second, the probability of marital breakdown is positive and is endogenously determined by the level of parental investments.
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The model here establishes that if divorce occurs with positive probability, then (i) the ex post efficient allocation of custody maximizes ex ante investment incentives only if spousal valuations of child quality are sufficiently heterogeneous; (ii) for couples with relatively homogeneous valuations, joint custody is optimal; (iii) the high-valuation spouse always has the majority custodial share.
In addition, the model highlights that with endogenous divorce, (i) parents have less incentives to have more own custody, as this reduces the importance of their investment in keeping the marriage intact: this shifts the allocation of custody towards the high-valuation parent and makes joint custody less likely, all else equal; (ii) this effect is stronger for parents with a higher joint valuation of child quality.
In keeping with the property rights literature, the allocation of custody has both efficiency and distributional consequences. However, in contrast with that literature, because in this model the probability of divorce is endogenously determined, Nash equilibrium investments may be above the first-best level. The intuition is straightforward. With endogenous divorce, an additional incentive to invest arises because this reduces the likelihood of divorce. I show that Nash equilibrium investments are more likely to be above the surplusmaximizing level if child quality is more of a marital-specific asset.
These results are in contrast to standard models of household behaviour, such as the unitary (Becker 1991) and Nash bargaining models (McElroy and Horney 1981; Chiappori 1988) , which assume household decisions to be Pareto efficient. The unitary framework assumes that spousal preferences are aligned, and so has little to say on conflicts over the allocation of custody. In Nash bargaining models, custody determines the threat point in marital bargaining, and so has only distributional consequences.
The model developed here still however retains a number of features in common with the literature on household decision-makingFparents value child quality (Willis 1973; Becker 1991) parents invest in their children (Becker and Tomes 1986; Mulligan 1997) and parents bargain the marital surplus (Chiappori 1988; Lundberg and Pollak 1993) .
Three papers in the literature relate closely to this one. Weiss and Willis (1985) consider a model of married couples, where the allocation of custody is also determined ex ante. They consider only sole custody, and they determine the set of Pareto-efficient transfers in divorce. They assume that all allocations in marriage can be contracted upon, so the allocation of custody has no consequences for efficiency. Brown and Flinn (2001) present a structural dynamic model of parental investments in children across marital states and empirically examine the effects on investment of different given custodial arrangements. Their model has the feature that divorce occurs endogenously, but parents choose only investments, not custody, and these investments can be specified ex ante. Francesconi and Muthoo (2003) have independently developed a model of child custody that shares many features of this paper. They also extend the Besley-Ghatak (2001) framework to derive the optimal ex ante allocation of custody and investment incentives within marriage. They analyse in more detail the relation between custody and the technology of producing child quality. conditions under which it is optimal for the low-valuation spouse to have sole custody. The key features that drive the differences in results between this paper and theirs are: (i) that they assume a zero probability of divorce, and (ii) that they allow parental valuations of child custody to differ across marital states. Given that the two papers share a common approach in deriving optimal ex ante custodial allocations, they should be viewed as highly complementary.
II. THE MODEL

The setup
The household comprises a married husband (h) and wife (w), with one child.
3 Spouse i's payoff in marriage is quasi-linear in a private gain from marriage, n i , a private consumption good, x i , and the benefits from child quality, u(q);
The parameter y i X 0 is i's observable valuation of the benefits from child quality. Husband and wife may therefore value child quality to differing degrees.
The private gain from marriage, n i , is randomly drawn from a known distribution. This gain is unknown to either spouse at the time of marriage, but is realized during marriage. 4 Income, y i , is allocated over the private consumption good and child quality investments. Normalizing the price of the private consumption good to one, and assuming a constant marginal cost of child quality, p, spouse i's budget constraint is y i ¼ x i þ pq i .
Each spouse makes a sunk investment into child quality during marriage. This investment can be interpreted as the provision of time and resources into child development. Child quality is a household public good in that it generates benefits that are non-rival and non-excludable to husband and wife.
Let q ¼ (q h , q w ) denote the vector of parental investments into child quality, so u(q) denotes the benefits in marriage of making these investments. These benefits are assumed to be concave, continuous and twice differentiable in each investment, with u(q) satisfying the Inada endpoint conditions and parental investments being weak complements, so that @ 2 u(q i ,q j )/@q i ,@q 1 X 0 for i 6 ¼ j. This last assumption ensures that, consistent with the literature on child welfare within families, it will be optimal for both parents to make positive investments into child quality in equilibrium. In line with Becker's (1973 Becker's ( , 1974 original theory of marriage, it is also consistent with the positive assortative matching of couples by the productivity of their investments into child quality.
First best
Consider a benchmark world in which spouses can specify investments during marriage as part of the marital contract; divorce never occurs; and spouses choose their investments cooperatively to maximize the joint surplus from marriage. The vector of joint surplus maximizing investments, q n ¼ ðq 
The first-best level of investments are defined by the following pair of equations:
This is the standard Lindahl-Samuelson rule for public goods provision. The level of parental conflict in valuations of child quality is irrelevant. Investments are determined by parents' joint valuation of child quality.
Second best
Now consider a more realistic setting in which spouses choose investments non-cooperatively to maximize their own expected utility. This setting diverges further from the first best in two ways. First, spousal investments during marriage cannot be verified by third parties. Although investments are observable to both parents, their nonverifiability prevents spouses from specifying what these investments during marriage will be in a marriage contract. If spouses were to write contracts contingent on investments, then at any stage of marriage either spouse could hold up the other, claiming they had not made the agreed-to investment. No third party can verify whether each parent has undertaken the agreed-to investments.
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Hence, after investments are made, spouses renegotiate over the division of whatever marital surplus is created. Following GHM, assume that spouses Nash-bargain over the division of the marriage surplus in this renegotiation, where divorce is the relevant threat point. Both spouses retain some bargaining power at this stage, so that neither can make take-it-or-leave-it offers to their partner.
Second, divorce occurs with positive probability. Being divorced differs from being married in three ways. First, the private gains from marriage, n i , are lost. Second, a cost of divorce, c, is incurred and is assumed to be equally split. This cost relates to the financial and psychic losses from divorce. Third, no further investment takes place in divorce, so income, net of previous expenditures on child investment, is allocated over the private consumption good and the divorce cost,
In addition, some allocation of physical custodial rights over children is enacted. Each spouse's share of physical custody is the proportion of the child's time endowment spent with them in divorce. This includes both where the child resides and the visitation rights enjoyed by the parent.
Denote the fraction of custody that goes to spouse i as l i , such that l h þ l w ¼ 1, where l ¼ (l h , l w ) denotes the custodial allocation. This allows for a continuum of custodial rights allocations, covering both sole and joint custody. The payoff to spouse i in divorce is then
In common with the earlier literature, child quality remains a public good in divorce (Weiss and Willis 1985) . The benefits from child quality in divorce are however lower than in marriage, as child quality is a form of marriagespecific capital.
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Assume uðq; lÞ to be concave, continuous and twice differentiable in each investment, satisfying the Inada endpoint conditions, with @ 2 uðq i ; q j ; lÞ= @q i @q j *0 for i 6 ¼ j.
A key assumption for the analysis relates to the returns to investments across marital states. This return to investment is interpreted as the formation of a lasting emotional bond between parent and child. The return to own investment is assumed to be higher in marriage than in divorce:
* @uðq i ; q j ; lÞ @q i > 0 for all q j and for all l:
Following the GHM literature, this is interpreted as implying that investments are partly embodied in the human capital of each parent, and thus cannot be appropriated in divorce. Hence the return on investment made during marriage falls in the absence of the other spouse, irrespective of the custodial allocation.
Timing
The timing of actions is as follows.
1. The married couple decide on the allocation of custody should they divorce. 2. Each spouse makes a non-verifiable investment into child quality, q i . 3. Each spouse's private gain from marriage, n i , is realized, as are the benefits from child quality. Spouses then decide whether to remain married or divorce. If they remain married, they renegotiate over the surplus created by marriage over divorce. If they divorce, each spouse pays their share of the divorce cost and the child custody arrangement is enacted.
If and when renegotiation takes place in marriage, there is symmetric information across spouses. I assume transferable utility throughout, so that couples divorce if and only if it is efficient to do so. As investments are made before the private gain from marriage is realized, the model better captures the investment incentives early in marriage. This is precisely when divorce is more likely, and furthermore, it is investments in young children that have the most permanent effects on welfare over the child's life (Danziger and Waldfogel 2000) .
Natural extensions to consider include (i) embedding the framework within a marriage market model, thereby endogenizing the marriage decision; (ii) allowing for remarriage and investment across marital states; and (iii) allowing for spousal investments in their own human capital as well as into child quality. While the basic insights in the stylized model presented here are robust to these extensions, the model can be developed to also explore the impact of selection 2006] THE ECONOMICS OF CHILD CUSTODY into marriage, life cycle behaviour and labour market participation on the outcomes studied here.
Stage 3: Divorce or renegotiation in marriage
Consider a couples' decision to remain married or to divorce. This decision takes place in stage 3 after the private gains from marriage are realized. Couples divorce if and only if it is efficient to do so. In other words divorce occurs if (1) and (4) and rearranging, spouses remain married if the total private gains from marriage, f ¼ (n h þ n w ), are sufficiently large:
where Dðq; lÞ ¼ uðqÞ À uðq; lÞ are the gains from child quality in marriage over divorce. The total private gains from marriage are distributed according to a log-concave probability distribution g(f), with support ( À 1, 1) and an associated cumulative density function G(f). 6 The probability of divorce is therefore
where f n are the total private gains in the marginal marriage. Couples are more likely to remain married if their private gains from marriage are higher, divorce is more costly, or they undertake greater maritalspecific investments in child quality.
The probability of divorce is thus determined partly endogenously, through investments in child quality. As investment increases, as the benefits from child quality are marriage-specific, the probability of divorce falls.
Consistent with the idea that marital-specific investments reduce the likelihood of divorce, empirical evidence suggests marital dissolution is less likely if young children are present in the household, if marital duration increases or if couples have more property (Becker et al. 1977; Lillard and Waite 1991; Weiss and Willis 1997) .
Suppose the couple remain married. As investments cannot be ex ante specified as part of the marital contract, the couple renegotiate over the division of the marital surplus. Following GHM, assume that couples Nashbargain over the marital surplus during this renegotiation, with equal bargaining shares and divorce as the relevant threat point. Hence the wife's Nash-bargained payoff after investments are sunk, and if it is efficient for the marriage to remain intact is:
where t n is the Nash-bargained transfer from husband to wife within marriage. Spouses foresee such renegotiation when they make their investments. Hence the ex ante payoff to the wife before she invests is where E( Á ) is the expectations operator, and expectations are taken over the distribution of total private gains from marriage, f. The first term in (8) is the wife's expected payoff in marriage, conditional on the marriage remaining intact. The second term is her expected divorce payoff.
The wife's expected payoff in marriage conditional on the marriage surviving is
Her expected payoff in divorce is
Substituting (9) and (10) into (8) and rearranging,
where hðf n Þ ¼ R 1 f n fgðfÞdf is the expected total private gains from marriage conditional on the marriage surviving, and
is the surplus created in marriage, net of the expected total private gains, hðf n Þ. Equation (11) makes clear that when spouses choose their investment noncooperatively they maximize the sum of their divorce payoff and their share of the expected marital surplus conditional on the marriage remaining intact.
The following assumptions are sufficient to guarantee the existence of a pure strategy Nash equilibrium in spousal investments:
Assumptions A2 and A3 ensure that the expected gains from marriage increase in the surplus to be bargained over. Assumption A2 implies the marginal marriage is less likely to break up if spouses invest in child quality.
Note that marriages are more likely to remain intact when either the private gains from marriage increase or investments in child quality increase. Hence the expected private gains from marriage conditional on the marriage remaining intact decline as investment increases. Assumption A3 places an upper bound on how quickly the expected private gains from marriage decline in investment. Finally, assumption A4 ensures that the expected gains from marriage are concave in each parent's investment. THE ECONOMICS OF CHILD CUSTODY Proposition 1. Under assumptions A1-A4, there exists a pure strategy Nash equilibrium in spousal investments.
The Nash equilibrium investment levels diverge from the first-best level because of two sources of inefficiency. The first is a standard hold-up problem. The inability to specify investments during marriage as part of the initial marital contract leads spouses to renegotiate ex post over the division of the marriage surplus. This creates a wedge between the social and private returns on investments, as each spouse appropriates only a fraction of the return on their own investment. This lowers each spouse's ex ante investment incentives. Hence the inability to verify investments has both efficiency and distributional consequences.
The second source of inefficiency is that divorce occurs with positive probability. As the returns on investment are lower in divorce than in marriage by assumption A1, ex ante investment incentives are further distorted.
This inefficiency occurs despite the divorce decision itself being efficient, and the marriage surplus being efficiently divided conditional on the couple remaining married.
Stage 2: Investment in child quality I focus on the wife's investment choice to keep the exposition clear. The first-order condition for her investment choice is
The wife has four sources of investment incentive. First by investing, she increases her divorce payoff. Second, she increases the surplus to be bargained if the marriage remains intact. Third, as the benefits from child quality and the private gains from marriage are substitutable reasons why the marriage remains intact, by investing the wife lowers the expected private gains from marriage conditional on the marriage remaining intact. This acts as a disincentive to invest.
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Finally, by investing, the wife increases the probability that the marriage remains intact. This 'endogenous divorce effect' increases her investment incentives. This effect has not been considered before in the literature on nonverifiable investments. As shown later, it plays an important role in the allocation of custody, and in determining how investment incentives respond to divorce costs.
Note that, as in the first-best scenario, spouses make positive investments during marriage even if they themselves do not value child quality. This stems from their inability to specify investments as part of the marital contract, which leads them to renegotiate over the division of the marriage surplus. The analysis also emphasizes that both the marginal return to investment in marriage over divorce, @Dðq; lÞ=@q i , and the level of gains from child quality in marriage over divorce, D(q, l), affect equilibrium investments.
To see how investment incentives and the allocation of custody interact, we need to specify how the returns to investment change with custody. Recall that the fraction of custody allocated to spouse i is l i , such that l h þ l w ¼ 1. The key assumption for the analysis is
This says that the return to a parent's own investment is higher in divorce if that parent obtains a greater share of custody. This is because a divorced parent and child are better able to form a lasting emotional bond if they spend more time together (Becker et al. 1977) .
I make the simplifying assumptions that when a parent has no contact with the child after divorce (l i ¼ 0) the return on the investment made in marriage is zero; when they have sole custody (l i ¼ 1) the returns are the same as in marriage; and when parents have equal custody (l i ¼ 1 2 ) the return to each investment is the same.
As the wife obtains more custody, say, her marginal investment contributes less to the surplus created from marriage, as implied by assumption A5. Namely, @ D(q, l)/@ q w decreases in l w , and so the last three terms in (12) tend to zero. Crucially, when the wife has sole custody, her investment does not increase the surplus to be bargained over on the margin. The investment that maximizes her expected utility is then determined only by the return on her investment in divorceFthe first term in (11).
Having considered the relation between investment and a given allocation of custody, the next section derives the ex ante optimal allocation of custody that trades off each spouse's, investment incentives to maximize total child quality and minimize the probability of divorce, all else equal.
Stage 1: The allocation of child custody At the start of a marriage, the spouses decide on the optimal allocation of custody if divorce should occur. This is in the child's best interests, as it maximizes spousal investments and minimizes the probability of divorce, all else equal.
To separately identify the effect on the optimal allocation of custody caused by a positive probability of divorce per se from the effect of divorce being endogenously determined through investments themselves, I consider two cases.
1. Child quality as a general investment Suppose the marginal returns to investment in marriage over divorce, @D(q,l)/@q i , are small. Hence child quality is a general, not a marital-specific, investment, so the condition in assumption 1 holds with near equality. The probability of divorce derived in (7) is then approximately G( À c). In this case the probability of divorce is determined by the realization of the total gains from marriage and the divorce cost. These are exogenous to the couple's own investment choices. Two factors determine the allocation of custody that maximizes investment incentives. On the one hand, as child quality remains a public good in divorce, giving custody to the high-valuation spouse increases that spouse's incentive to invest during marriage. This makes both spouses better off. This effect is captured in the first term.
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On the other hand, both spouses prefer to have more own custody, so that in divorce their own return on investment is maximized. This effect is captured in the second term.
Hence it is not necessarily the case that giving more custody ex post to the wife increases her ex ante investment. Investment incentives and custodial rights move together for the wife only if
Both spouse's ex ante payoffs are maximized if custody is allocated to equate the marginal returns across spouses. Joint custody is then optimal if the investment incentives of both spouses increase with their own custodial share. This is true for the following non-empty set of couples:
12 ð14Þ y h ; y w ð Þ: Figure 1 shows the optimal allocation of custody for any given degree in heterogeneity in spousal valuations of child quality. Intuitively, the highvaluation spouse always has the majority custodial share. If one spouse values child quality sufficiently more than their partner, then both spouses' investments increase as custody is shifted towards the high-valuation spouse. Both spouses are then better off giving the high-valuation spouse sole custody in divorce. 13 The set of couples for whom joint custody is optimal is largest when divorce costs are zero. As divorce costs rise the couple is more likely to remain married, so both spouses are better off, giving the high-valuation spouse greater custody. Hence for any given couple, higher divorce costs shift the optimal custodial allocation towards the high-valuation spouse. Across the population of married couples, the likelihood that any given couple finds it optimal to share custody decreases in divorce costs. These effects are also shown on Figure 1 .
In the limiting case of infinite divorce costs, spouses are concerned only to allocate custody to maximize their share of the marital surplus, as the marriage definitely remains intact. Both spouses therefore find it optimal to grant sole custody to the high-valuation spouse. Proposition 2. If child quality is a general investment, then: (i) for couples with relatively heterogeneous valuations, the high-valuation spouse optimally has sole custody; for couples with relatively homogeneous valuations, joint custody is optimal; (ii) the set of couples for whom joint custody is optimal decreases in divorce costs; (iii) the high-valuation parent's custodial share increases in divorce costs.
This framework provides a basis for understanding how the widely perceived fall in divorce costs over the last generation relates to two significant trends in family structure over the same period: the rise in the incidence of joint custody, and legal changes promoting fathers' custodial rights. More controversially, the last proposition makes clear that a legal presumption in favour of one parent is ex ante optimal only if that parent values child quality sufficiently more than their partner.
2. Child quality as a marital specific investment Now suppose that child quality is a marital-specific investment, so that @D(q,l)/@q i 40 and the condition in assumption 1 holds with a strict inequality. The probability of divorce is then partly endogenously determined by parental investments in child quality. To derive the optimal allocation of custody, differentiate the wife's first-order 
1− G(−c)
The effect on the allocation of custody of an increase in divorce costs
Smaller set of couples for whom joint custody is optimal as divorce costs rise Change in custody for any given couple as divorce costs rise
Heterogeneity in valuations of child quality
Husband's share of custody FIGURE 1. The optimal allocation of custody. The last two terms are the new incentive effects introduced by endogenous divorce. First, as the wife has more custody, the private gains from marriage are less sensitive to her investment. In other words, by having more custody, the trade-off in marriage between the benefits from child quality and those from private gains is less severe. This causes the wife's investment to increase as she has more custody.
Second, giving more ex post custody to the wife reduces the marginal effect her investment has on the surplus to be bargained over. This follows from assumption A1 that investment returns are higher in marriage than in divorce. Hence if the wife has more custody, the impact of her investment on keeping the marriage intact is reduced, which lowers her incentive to invest in child quality during marriage. This 'endogenous divorce effect' causes investment and custody to move in opposite directions.
If the second of these new effects is weaker than the first, the net effect of endogenous divorce on investment incentives is that spouses prefer to have more own custody, all else equal. Hence the set of couples who find it optimal to have joint custody is larger than the set defined by (14) .
Note however that the set of couples for whom joint custody is optimal decreases in the size of the surplus to be bargained over, SFeither as spouses' joint valuation of child quality increases, or as divorce costs increase. This is because the strength of the endogenous divorce effect increases in these terms.
14 As spouses' joint valuation of child quality rises, the couple is more likely to remain married, all else equal. The endogenous divorce effect implies that both place less weight on having more custody, and more weight on giving the high-valuation spouse greater custody, all else equal. The schedule labelled FF in Figure 2 shows the optimal allocation of custody in this case.
As spouses' valuation of child quality rises further, the incentive effect introduced by endogenous divorce is further reinforced by the fact that the marriage remains intact with a high probability. In the limit, spouses are concerned only with the ex ante allocation of custody that maximizes the marital surplus. In other words, both spouses find it optimal to grant sole custody to the high-valuation spouse in divorce.
Proposition 3. When child quality is a marital-specific investment, (i) for couples with relatively heterogeneous valuations, the high-valuation spouse optimally has sole custody; for couples with relatively homogeneous valuations, joint custody is optimal; (ii) the set of couples for whom joint custody is optimal decreases in spouses' joint valuation of child quality.
Joint custody can be optimal for some couples because child quality is a public good, and divorce occurs with positive probability. These conditions generate conflicting investment incentives across parents so that it is optimal for couples with relatively homogeneous valuations of child quality to share custody.
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This result builds on Besley and Ghatak (2001) . They show that, when investments are made in a public good and divorce cannot occur, then allocating property rights ex post efficiently also maximizes ex ante investment incentives. Hence joint custody is never optimal in their baseline model. This model makes clear that, when divorce occurs with positive probability, (i) the ex post efficient allocation of custody maximizes ex ante investment incentives only if spousal valuations of child quality are sufficiently heterogeneous; (ii) for couples with relatively homogeneous valuations, joint custody is always optimal; (iii) the high-valuation spouse has the majority share of custody.
In addition, the model highlights that, when child quality is a maritalspecific investment (i) parents have fewer incentives to have more own custody, as this reduces the importance of their investment in keeping the marriage intact; this shifts the allocation of custody towards the high-valuation parent, all else equal; (ii) this effect is stronger for parents with a higher joint valuation of child quality.
III. DIVORCE COSTS
The increased instability of marriage has been associated with a host of factors that have reduced the costs of divorce. These include less social stigma in 
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THE ECONOMICS OF CHILD CUSTODY divorce, especially in families with children, increased state support of single parents, and greater wage-earning opportunities for women relative to those available for men. This section makes precise the relationship between divorce costs, the allocation of custody and investment. In doing so, it directly addresses the debate about whether making divorce easier is necessarily bad for children.
Divorce costs and custody
The optimal allocation of custody depends partly on the size of the surplus to be bargained over. This surplus increases in divorce costs if
which is more likely to hold if (i) parents' joint valuation of child quality increases; (ii) the marginal return on investment between marriage and divorce increases.
If (16) holds, the effect of divorce costs on the allocation of custody is then very similar to the effect of the joint parental valuation of child quality. When divorce costs are low, the high-valuation parent has the majority custodial share. Couples with relatively heterogeneous valuations have the highvaluation spouse having sole custody, and only parents with relatively homogeneous valuations find it optimal to share custody. As divorce costs fall, for any given couple the high-valuation spouse obtains a smaller share of custody, all else equal. This increases the likelihood of joint custody in the population of married couples.
Divorce costs and investment
To see how changes in divorce costs affect investments in child quality, differentiate the wife's first-order condition for investment with respect to the divorce cost:
Lower divorce costs raise the returns on own investment, increasing investments during marriage. To see the intuition for this, note that a fall in divorce costs has two opposing effects on investment incentives. On the one hand, the marriage is more unstable and this decreases investment incentives. On the other hand, as the probability of divorce is G( À c À (y h þ y w )D(q, l)), with lower divorce costs individual investments have more influence, relative to the divorce cost, on the probability that the marriage remains intact. This endogenous divorce effect implies that spouses have higher incentives to invest when divorce costs are low.
The latter effect captures the intuition that when divorce costs are high, and divorce is endogenously determined by investments themselves, the couple is effectively locked into marriage, irrespective of their individual actions. Hence they have less incentives to make marriage-specific investments, all else equal.
Overall this effect dominates, so that investments in child quality decrease as divorce costs rise.
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Discussion
The results in this section speak directly to the debate on the effect of making divorce easier on children. The model makes precise three channels through which divorce costs affect child welfare.
First, lower divorce costs make divorce more likely, all else equal, and this may lower child welfare for those children involved in divorce. The empirical evidence, summarized in Amato and Booth (1997) , is consistent with this being true for the average divorce´e and child.
Second, conditional on divorce, joint custody is more likely to be optimal when divorce costs fall, so that children retain contact with both parents. This can improve child welfare in divorce (Beller and Graham 1993; Del Boca and Ribero 1998) .
Third, for a given population of married couples, making divorce easier leads to higher levels of investments in child quality because this increases the commitment value of investments within marriage.
Moreover, a key aspect of marriage is its role in the assignment of custodial rights over children. By default, women are vested with custodial rights to their children while men typically acquire such rights through marriage. Hence unfavourable rules for custody allocation in divorce, from a woman's point of view, may also impact the extent to which women agree to marry in the first place (Edlund 2002) .
In general, then, lower divorce costs are likely to have ambiguous general equilibrium effects on child welfare. Identifying the direction and magnitude of these effects remains a challenging area for future research. Certainly, policymakers have been concerned with the decline in the traditional family. A raft of pro-marriage policies have been introduced across the United States. These include media campaigns, the re-introduction of covenant marriages and the removal of marriage penalties in tax codes and Medicaid programmes (Gardiner et al. 2002) . Finally, the model also makes precise that a reduction in the costs of divorce changes the probability of divorce through two channels:
On the one hand, it is less costly to divorce, so divorce becomes more likely. On the other hand, spouses invest more in child quality, which decreases the likelihood of marital breakdown. Empirical identification of the causal effect of divorce cost on the likelihood of divorce therefore needs to take account of the endogenous response of spouses in changing investments into marital-specific capital, caused by the change in divorce cost. Not doing so will typically lead to the estimated effect of divorce costs being underestimated. 
IV. CONCLUSION
One million children are involved in divorce cases each year in the United States. As is now well established, the living arrangements of children in divorce, and contact time with each parent, are key determinants of children's long-run wellbeing (del Boca and Ribero 1998).
The process by which custody is decided by parents in divorce is complex and is likely to involve their bargaining simultaneously over custody, monetary transfers and property. This paper establishes a benchmark against which such actual custody decisions can be evaluated. In particular, the allocation of child custody is modelled as being decided ex ante as part of the marital contract. This allocation of custody maximizes spousal investments into child quality and minimizes the probability of divorce, all else equal. If child welfare increases in parental investments or decreases when parents break up, then determining the allocation of custody ex ante is consistent with the prevailing legal doctrine of allocating custody in the 'best interests of the child'.
I have developed a model of marriage in which spouses decide how much to each invest in child quality during marriage, and the allocation of child custody should they divorce. The allocation of custody determines the share of the marital surplus that each spouse appropriates in marital bargaining, which in turn influences spouses' investment incentives. The allocation of custody therefore has both distributional and efficiency consequences within marriage.
The model emphasizes two features of marriage: (i) spouses are unable to specify the investments they will make during marriage as part of any marital contract; (ii) the probability of divorce is determined endogenously by parental investments themselves.
I derived the Nash equilibrium investments and ex ante optimal allocation of custody. The model then makes precise three channels through which making divorce easier affects child welfare: investments into child quality during marriage, the likelihood of divorce, and the allocation of custody if divorce occurs. This paper suggests three avenues of future research in the law and family economics literatures. First, when marital bargains are subject to renegotiation, the allocation of custody has both efficiency and distributional consequences for married couples. Although it has long been recognized that transaction costs exist in marriage (Ben-Porath 1980; Pollak 1985) , the workhorse unitary and Nash bargaining economic models of the family do not account for this. In contrast, the model developed here explicitly models such costs, in the form of actions taken within marriage being non-verifiable to third parties. Further opening up the black box of household decision-making in the presence of transaction costs remains a rich area for future research. Second, the paper sheds light on why couples are increasingly writing premarital contracts. Spouses may prefer to use such agreements precisely to 'tie their hands', and reduce the possibility of ex post renegotiation. Legal theorists have put forward the case for the enforcement of marital contracts ('private ordering') within marriage (Mnookin and Kornhauser 1979; Ramseyer 1998) , precisely arguing that greater marriage specific investments would be made as a result.
However, courts are typically observed not to enforce such marital contracts, for two reasons. First, agreements made at the time of marriage may not necessarily take children into account. While parents can bargain away their own rights, they cannot bargain away those of their (potentially unborn) children, which the court has an obligation to protect. Second, the bargaining powers of spouses at the time an agreement is reached may not be the same as when the agreement needs to be enforced. This is especially so given that the timing of marital-specific investments during marriage may differ across husbands and wives.
Both issues need to be considered to understand whether children are unambiguously better off if marital contracts are enforced.
Finally, Becker and Murphy (1988) have argued that many family policy interventions replicate the efficient outcomes that would be reached if children had a voice in household decision-making. A broad research agenda analysing if and how aspects of family policy can overcome the inefficiencies caused by limits to marital contracting remains to be addressed.
APPENDIX: PROOFS
Proof of Proposition 1
Spouse i chooses their investment to maximize the value of their outside option and their share of the expected surplus created by marriage over divorce:
The first term is the divorce payoff net of divorce costs, which is concave in q i . To ensure that V i (q, l) is concave in q i it is therefore sufficient to show that ðA0Þ hðf n Þ þ ð1 À Gðf n ÞÞððy h þ y w ÞDðq; lÞ þ cÞ is concave in q i . The first and second derivatives of this are
i Þ > 0, sufficient conditions to ensure that the second order condition is negative are
The first condition holds if
and g 0 ðf n Þ > 0. These are assumptions A2 and A4, respectively. Note that, as f is log concavely distributed, the right-hand side in (A1) is negative, so the total private gains in the marginal marriage are negative.
The following condition ensures that second condition above is satisfied:
This is assumption A3, and also ensures the first derivative of (A0) is increasing in q i . Namely, the expected gain from marriage conditional on the marriage remaining intact is increasing in the surplus to be bargained over. Assumptions A2-A4 together ensure that V i (q,l) is concave in each investment. The ex ante payoffs, V i (q, l), are continuous in (q h , q w ), and the strategy space for spouse i is a non-empty compact subset of < þ , as the cost of investing is positive and finite. Hence if assumptions A1-A4 hold, V i (q, l) is concave in q i . By the GlicksbergFan theorem, there then exists at least one pure-strategy Nash equilibrium in parental investments. &
Proof of Proposition 2
Rewrite the wife's investment choice problem as max qw x w þ y w uðq; lÞ À 1 2 c
The first-order condition is
There are four sources of investment incentive arising from having more own custody. If the marginal returns to investment in marriage over divorce, @D(q, l)/@q i , are small, the probability of divorce is approximately G( À c) and the wife's first-order condition reduces to
The effect of giving the wife more custody on her investment incentives is
The first term implies that spouses prefer the high-valuation parent to have sole custody. This maximizes the surplus to be bargained over conditional on the marriage remaining intact. The second term implies that spouses prefer to have more own custody to maximize the returns on their investment in divorce.
To maximize spouses's ex ante payoffs, custody is allocated to equate the marginal returns across spouses.
If Suppose there exists some degree of heterogeneity in valuations at which the wife's investment incentive increases in her own custodial share. This occurs when (A3) is positive, so that
. Similarly, if the husband's investment incentives are increasing in his custodial share, it must be that
. Hence both spouses' investment incentives are increasing with more own custody for the set of couples that lie in (14) in the main text. These incentives are traded off by giving both spouses some custodial share. The highvaluation spouse has the strictly greater share because the marginal effect on investment of their having more own custody is greater than for the low-valuation spouse. Finally, note that
so the set of couples for whom joint custody is optimal is decreasing in divorce costs. & Note that, from assumption A3, 1 À Gðf n Þ þ S À h 0 ðf n Þ*0. Joint custody is optimal for this set of couples because the wife's investment moves with her custody if
and the husband's investment moves with his own custody if
For couples in (A4), both spouses optimally have some positive custodial share. To see this, consider a couple with valuations such that
The wife's investment increases with an increment to her custody, and the husband's decreases with an increment to his own custody. Hence both are better off if the wife has sole custody. To understand which spouse has the majority share of custody, consider the following cases.
(i) 1 þ Gðf n Þ > S À h 0 ðf n Þ > ÀGðf n Þ. In this region h 0 ðf n Þ > S, so the incentives to invest arising from the happiness effect in marriage outweigh the disincentives arising from the endogenous divorce effect. The net effect of these incentives is similar to the case where divorce occurs for exogenous reasons, but the set of couples for whom joint custody is optimal is greater than in (14).
(ii) Gðf n Þ > S À h 0 ðf n Þ > 0. In this region the incentives to invest arising from the endogenous divorce effect dominate those arising from the happiness effect. The net effect of these incentives remains similar to the case where divorce occurs with exogenous probability, except that a smaller set of couples find it optimal to have joint custody compared with (14) . At the border of regions (i) and (ii), when S ¼ h 0 ðf n Þ, the two new effects arising from endogenous divorce exactly offset each other and the set of couples who optimally choose joint custody is (14).
As the surplus to be bargained over increases further, note that lim f n !À1 h 0 ðf n Þ ¼ 0, lim f n !À1 gðf n Þf n ¼ 0 and lim f n !À1 Gðf n Þ ¼ 0. In other words, the new incentive effects introduced by endogenous divorce are no longer prominent as the marriage remains intact with near certainty. Hence the marginal effect on the wife's investment incentives from having more own custody is 
:
The optimal allocation of custody is for the high-valuation spouse to have sole custody. When the marital surplus is large, the couple remain married with near certainty, and so both are better off giving more custody to the spouse who has greater investment incentives in marriage. & From A4 we have that f n ) À f½2gðf n Þ þ h 00 ðf n Þ=g 0 ðf n Þg, which implies that f n ) Àðgðf n Þ=g 0 ðf n ÞÞ as h 00 ðf n Þ*0 by the log-concavity of g(f). Hence (@=@SÞðgðf n ÞSÞ)0, so investment and custody move in opposite directions as S increases. 15. This contrasts with other explanations of why joint ownership is optimal in the literature on non-contractible investments into a private good. For example, Rajan and Zingales (1998) argue that, if investment leads to greater specialization within a relationship, the returns to outside options fall in own investment. Hence parties appropriate a lower share of the marginal benefits in the current relationship because their position is weakened in ex post renegotiation. Each party is therefore better off by not owning the asset so that they do not lock themselves into the current relationship. Joint ownership can then be optimal. Alternatively, de Meza and Lockwood (1998) present a model in which parties use outside options bargaining, so that if one party's divorce payoff binds after the investment is made then the other party appropriates all of the surplus. Hence investing in the relationship increases the likelihood that a party's own outside option binds in renegotiation, and they do not appropriate the returns on their own investment. Joint ownership can again be optimal. In both cases, joint ownership is driven by the fact that, by investing, the individual appropriates a smaller share of the surplus. This is not the driving force in the model presented here. 16. In a standard Nash bargaining model of the household, divorce costs have no affect on investments, as they affect neither the marginal cost nor the marginal benefit of investing. 17. This may explain why existing empirical evidence on the effect of divorce costs on the probability of divorce is very mixed. For example, it is often argued that the introduction of no-fault divorce reduced divorce costs. However, the empirical evidence on the causal effect of no-fault divorce laws on divorce rates remains mixed; Mechoulan (2002) summarizes the conflicting findings in the literature. 18. Peters (1986) , Lundberg and Pollak (2001) and Murphy (2002) also develop models of household behaviour in which limits on marital contracting lead to inefficient outcomes.
